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+ NEX is virtual collaborative that brings 
scientists and researchers together in a 
knowledge-based social network and 
provides the necessary tools, computing 
power, and data to accelerate research, 
innovation and provide transparency. 

To provide “science as a service” 
to the Earth science community addressing 

global environmental challenges 

VISION 

To improve efficiency and expand the 
scope of NASA Earth science technology, 

research and applications programs 

GOAL 

NASA EARTH EXCHANGE (NEX) 
OVERVIEW 



NEX for the National Climate Assessment 
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  Promo>ng	
  consistency,	
  repeatability,	
  	
  

and	
  transparency	
  in	
  global	
  change	
  science	
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•  Develop	
  high	
  resolu>on	
  climate	
  projec>ons	
  data.	
  	
  
	
  	
  	
  	
  	
  	
  Empower	
  the	
  community	
  for	
  crea3ng	
  a	
  high	
  resolu3on	
  downscaled	
  climate	
  

	
  projec3ons	
  data	
  set	
  useful	
  for	
  climate	
  impact	
  assessments.	
  

•  Develop	
  climate	
  change	
  indicators	
  and	
  monitoring:	
  	
  

	
  Analysis	
  of	
  long-­‐term	
  satellite	
  data	
  for	
  the	
  U.S.	
  to	
  quan3fy	
  spa3al	
  and	
  temporal	
  
	
  pa?erns	
  in	
  indicators	
  of	
  terrestrial	
  ecosystem	
  condi3on.	
  

•  Facilitate	
  climate	
  impacts	
  modeling:	
  	
  
	
  Facilitate	
  ensemble	
  modeling	
  experiments	
  to	
  quan3fy	
  changes	
  in	
  biogeochemical	
  
	
  cycling	
  in	
  response	
  to	
  changes	
  in	
  climate	
  as	
  well	
  as	
  land	
  use.	
  

NCA@NEX Objectives	
  



NEX	
  Resources	
  available	
  to	
  the	
  community	
  
Data	
  sets:	
   	
   	
   	
   	
  	
  

	
  35	
  CMIP5	
  model	
  outputs	
  

	
  30	
  yr	
  AVHRR	
  (1981-­‐2011)	
  

	
  1972-­‐2012	
  Landsat	
  (over	
  1.8	
  million	
  scenes)	
  
	
  800m	
  Downscaled	
  CMIP5	
  data	
  (NEX-­‐DCP30)	
  

Models	
  (used	
  by	
  the	
  NEX	
  community):	
  

Tools	
  
	
  UV-­‐CDAT	
  visualiza3on	
  

	
  VisTrails	
  workflow	
  management	
  

	
  R,	
  Python,	
  Matlab,	
  IDL,	
  …	
  

Biome-­‐BGC	
   CAM/CCSM	
   TM5	
  

LPJ	
   WRF	
   STILT	
  

TOPS-­‐BGC	
   RAMS	
   WRF/CHEM	
  

VIC	
   ROMS	
  

RegCM	
  



 Academic Institutions 

1.  Walter Jetz, Yale University 
2.  Andy Hansen, Montana State U 
3.  Y.Q. Yang, U of RI 
4.  R. Waring, Oregon State 
5.  Steve Running, U of Montana 
6.  Scott Geotz, WHRC 
7.  Debbie Huntzinger, U of Northern 

Arizona 
8.  John Kimball, U of Montana 
9.  Ranga Myneni, Boston U 
10.  Sam Goward, U of Maryland 
11.  Ed Maurer, Santa Clara U 
12.  Randy Wynne, Virginia Tech 
13.  Balaji Rajagopalan, U of Colorado 
14.  Jonathan Overpeck, U of Arizona 
15.  Dan Cayan, Scripps Inst. Of 

Oceanography 
16.  Larry Band, U of North Carolina 
17.  David Roy, South Dakota State U. 
18.  Ralph Keeling, Scripps Inst. Of 

Oceanography 

Federal Agencies/labs 

19.  USGS, Jeff Morisette, Prasad T. 
20.  NOAA, Marty Hoerling, Eric 

Danner, Mark Eakin 
21.  NOAA/ESRL, Andy Jacobson 
22.  USBR, Levi Brekke 
23.  USFS, Warren Cohen, Jessica 

Haas 
24.  EPA,Don Hodge 
25.  USFWS,Tom Oliff 
26.  CASI team, Cristina Milesi 
27.  NPS, John Gross  
28.  LLNL, Phil Duffy 

Non-Profit 

29.  Climate Central, Bridget Thrasher 
30.  Cal Academy of Sciences, Healy Hamilton 
31.  John Musinsky, Conservation Int. 

Community Engagement	
  



DCP30	
  Dataset	
  Picked	
  up	
  by	
  USGS!	
  
(http://www.usgs.gov/climate_landuse/clu_rd/nex-dcp30.asp)	
  	
  



NCA@NEX FY2014 Objectives	
  

•  Por>ng	
  NEX	
  Capabili>es	
  onto	
  Amazon	
  Web	
  Services	
  
(AWS).	
  

•  Developing	
  In-­‐depth	
  Community	
  Engagement.	
  

•  Climate	
  Change	
  Assessment	
  with	
  Landsat	
  Data.	
  



NEX on Amazon Cloud	
  

AVHRR	
  



NEX-­‐AWS	
  Collabora3on	
  highlighted	
  by	
  OSTP	
  Director,	
  Dr.	
  John	
  Holdren	
  at	
  the	
  White	
  
House	
  Data	
  to	
  Knowdge	
  to	
  Ac.on	
  event,	
  11/12/2013	
  



User	
  
Community	
  

In
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Keynote	
  
Lectures	
  

Hands-­‐on	
  
Labs	
  

Compe33on	
  

OpenNEX/AWS	
  

2014	
  NEX	
  Virtual	
  Workshop	
  (June,	
  2014)	
  on	
  
Climate	
  Change	
  Assessment	
  in	
  US	
  

  Deepening	
  collabora3ons	
  
among	
  the	
  NEX/NCA	
  science	
  
community	
  

  Engaging	
  a	
  broader	
  audience	
  	
  



Retreat	
  of	
  Boreal	
  Trees	
  
Advance	
  of	
  Temperate	
  
Species	
  

Climate	
  and	
  Land-­‐Cover	
  
Change	
  Over	
  Nevada	
  Sierra	
  

 	
  	
  Ground-­‐based	
  Observa3ons	
  
 	
  	
  DCP30	
  Climate	
  Data	
  
  Dynamic	
  Vegeta3on	
  Model	
  
Simula3on	
  	
  

What	
  do	
  Satellite	
  Data	
  Show?	
  



Landsat	
  NDVI	
  Changes	
  
from	
  1984	
  to	
  2011	
  	
  

Yosemite	
  

Lake	
  Tahoe	
  



SUMMARY 

  Created/compiled ~100 TB of scientific data and installed a dozen of 
scientific models and analysis tools on NEX; 

  Engaged and provided technical support to >30 research teams ; 

  Published ~30 papers on peer-reviewed research journals; 

  Developing the OpenNEX platform through collaborations with 
Amazon Web Services to bring the NEX capability to a broader 
audience; 

  Organizing the NEX 2014 virtual workshop to deepen and broaden 
engagement with the science commnuty as well as the general 
public; 

  Analyzing Landsat data over Sierra Nevada to assess ecological 
impacts of climate changes in these regions. 


